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Maximal mechanical power generated by skeletal muscle is usually estimated with 4 popularized vertical jump (31) that has the dimension of work not power. Although, several 5 formulae have been proposed to add velocity to the body mass and vertical height components 6 (15), the validity is questionable (2) . Height jump is a function of the product of force and 7 time, not the product of force and velocity. A 30-s friction-braked cycle ergometer protocol 8 (Wingate test, WAnT) was introduced in 1971 (8) and is probably the most used cycle 9 ergometer protocol. It involves pedalling for 30 seconds against a constant braking force. 10 The original research using the WAnT (8) adopted the same braking force for all participants 11 (adolescents aged 12-17 years), but the subsequent versions of the test have related the 12 braking force to body mass (3). Standardized braking force of 0.74 N.kg -1 is commonly used 13 in children and adolescents (1, 14) .
from the WAnT using a measure of peak power output over 1-s (9) . At present, pedaling rate 1 can be measured at a high sampling frequency, while peak power can be measured more 2 accurately over shorter intervals. More recently, accurate assessments of power during a 3 WAnT was examined using a sampling frequency of 50 Hz (16). Peak output appeared 4 dependent on sampling rate (0.5 or 1 s) and it was suggested that a better to measure velocity 5 would be the average of a revolution rather than the average over a given time interval (11). This study investigates the reproducibility of performance parameters on a 10-s 8 maximal sprint against different braking forces in male adult athletes. It also considers the 9 reproducibility of peak power provided by the cycle ergometer at a precision of 50 Hz and the 10 score sampled at 1 Hz from the 10-s interval, and the reproducibility of time at maximal 11 power and at maximal velocity.
Participants were instructed not to eat for at least 3-h and not to drink coffee or 22 beverages containing caffeine for at least 8-h before each testing session. No participant was 23 suffering from musculoskeletal injury of the lower extremity at the time of testing or injury in 24 the preceding 6 months that limited activity for more than 48 hours. Anthropometry was done Hanover, MD, USA) to the nearest 0.1 kg. Intra-observer technical errors of measurement 29 were 0.5 cm for stature, 0.8 kg for body mass. These errors were within the range reported for 30 in variety of studies (23).
After measurement of stature and body mass, all participants completed a standardized 33 warm-up of 4-min pedaling with minimal resistance (basket supported) at 60 rev min -1 interspersed with three "all-out" sprints of 2-s to 3-s followed by static stretches of the 1 quadriceps and hamstring muscles. A Monark 894 Peak Bike (Monark AB, Varberg, 2 Sweden) with the capacity for a sampling frequency of 50 Hz was used; the data were 3 transferred directly to a computer. Subsequent analyses were performed with ATS software 4 recommended for the ergometer by the manufacturer. Calibration was also done before each 5 test session according to recommendations of the manufacturer. The experimental protocol test involved a maximal exercise bout against randomly 8 selected braking forces (range 4%-11% of body mass). The test began with a rolling start 9 (weight basket supported pedaling at 60 rev.min -1 ); on the command "ready, go!", the subject 10 began maximal effort pedaling with the braking force simultaneously applied. Strong verbal 11 encouragement was given throughout the exercise bout. Two peak power outputs were 12 considered for subsequent analyses: PP-1Hz corresponded to the best score with data 13 sampled at 1 HZ, and PP-50Hz obtained using a sampling rate of 50 Hz. The highest 14 sampling rate permitted the collection of time at maximal power and time at maximal 15 velocity.
suggested that the magnitude of the differences between repeated assessments were within the 23 range of normal variation for the sample. Peak power outputs did not significantly differ between repeated trials ( Table 2 ). The results 32 contrast those from a study of repeated assessment of peak cycling power in physical 33 education students of both sexes under four applied braking forces, 2.5%, 5.0%, 7.5% and 10.0% of body mass (10). In the French study, performances improved substantially between 1 sessions from 1025±219 watt to 1069±243 watt. The study, however, did not include a 2 habituation session prior to the protocol, which leaded the authors to recommend inclusion of 3 a previous session for habituation.
5
Few studies have examined intensity-associated variation in the reliability of peak 6 power output generated in a single "all-out" 10-s episode. The studies have examined 7 estimated optimal peak power derived from the parabolic relationship between breaking force 8 and peak power. A quasi-linear relation between braking force and angular velocity, and a 9 parabolic function between braking force and power were noted between 50 and 150 rev.min -1 10 (33, 34). The results implied a need to evaluate the assumption of the FVT above these limits.
11
It was suggested that at peak velocity (usually ≥ 200 rpm) of an all-out test against the inertia 12 of the flywheel, peak torque would occur at pedal angles between 140 and 150 degrees, i.e., 13 before the end of the downward pedal motion. This is substantially different from peak 14 torque during a single revolution observed around 90 degrees when pedal rate is low to 15 medium (26). Of potential relevance, it has been suggested that most of the power in the 1 Hz (n=48). Y axis is the difference in peak power between trials and the X axis is 7 the mean of peak powers of the two trials. Mean and standard deviation of bias, 8 lower (LLA) and upper (ULA) limits of agreement, coefficient of correlation 9 between axes and respective 95% confidence intervals are also presented.
10 11 Figure 2 . Bland-Altman plot for peak power obtained using a sampling rate of 1 Hz 12 (n=48). Y axis is the difference in peak power between trials and the X axis is the 
